deformation in this area was accommodated by rotations about vertical axes. Our paleomagnetic data demonstrate that clockwise rotation of structural blocks, in addition to extensional and strike-slip faulting, accounts for significant late Miocene to Recent deformation in this area. Rigid body rotation can contribute an important component of relative plate displacement through time [e.g., Hornafius et al., 1986; Luyendyk, 1990; Dickinson, 1996] and may allow extension independent of that produced by pure dip-slip motion. Our data suggest that this is the case for northeastern Baja California. Thus adding magnitudes of slip on major faults will underestimate extension across the Gulf Extensional Province, and the relative dextral displacement of the Pacific and North American plates. Figure 4 ). An angular discordance between the Tuff of San Felipe and overlying 6 Ma tuffs indicates the onset of normal faulting in this area between 12.5 and 6 Ma (age quoted here is older than originally cited because more recent data show Tmsf is -12.5 Ma [Stock and Hodges, 1990; Lewis, 1996; Nagy, 1997] ). The tuffs which comprise the 3 Ma Tpet are less deformed than the late Miocene (12.5-6 Ma) ignimbrites [Stock et al., 1991] . Nonetheless, Tpet is affected by normal and strike-slip faulting, which continues today. Paleohorizontal indicators were carefully assessed at each site. Where possible, attitudes of interbedded sedimentary strata or compaction foliation in ash flow tuffs were measured.
Geologic Setting
At two localities, we determined attitudes from structure contour maps on the basal surface of tuffs (n-point solutions); these measurements represent attitudes averaged over distances greater than a kilometer. Because tilting occurred between deposition of some ash flows, different structural corrections were typically required for sites at each locality.
All demagnetizations and measurements were done at the California Institute of Technology in a shielded mu-metal room with ambient field less than 10 nT. Remanent magnetization directions and intensities were measured using a computerinterfaced cryogenic superconducting quantum interference device (SQUID) magnetometer with a background noise level of 5 x 10 -12 A m 2.
We performed demagnetization and rock magnetic experiments on pilot specimens to determine the stability of the natural remanent magnetization (NRM), and which phases carry it [Lewis, 1994] . We subjected one group of pilot samples to alternating field (AF) demagnetization to peak fields of 80 mT and another to thermal demagnetization to temperatures above 700øC to determine an appropriate demagnetization strategy. AF and thermal demagnetization paths (fit by the least squares analysis of Kirschvink [1980] ) indicate that the NRM of most samples is characterized by one well-grouped component of magnetization carried by two mineral phases: (1) a moderate unblocking temperature (< 580øC), moderate coercivity (median destructive induction of 10 to 100 mT) remanence characteristic of fine-grained magnetite (or low-Ti titanomagnetite), and (2) a parallel-directed or scattered, higher unblocking temperature (> 580øC), high-coercivity (MDI > 100 roT) remanence ( Figure 5 ) characteristic of maghemite and/or hematite microcrystals that grew from the quenched matrix glass [e.g., Mcintosh, 1991; Rosenbaum, 1993] . In addition, nearly all samples show a small viscous magnetic component (VRM) which was removed by low-intensity alternating fields (< 20 mT; Figure 5 ). The remanence carried by magnetite generally represents about three-quarters of the total vector J0 intensity [Lewis, 1994] . Acquisition and demagnetization of isothermal remanent magnetization (IRM) and anhysteretic remanent magnetization (ARM) indicate that the magnetic remanence is carried dominantly by fine-grained particles of magnetite of single domain or pseudo-single domain size [Lewis, 1994] . In some vapor-phase crystallized or devitrified, densely welded tuffs, the high-temperature remanence represents as much as two-thirds of the NRM intensity.
Progressive demagnetization of the remaining specimens entailed an initial AF demagnetization in several steps up to 15 to 20 mT to remove the VRM. This treatment was followed by progressive AF demagnetization to 80 mT to remove magneti- dateage obtained for one of these tuffs was older than expected (5.6 +_ 0.2 Ma versus an expected age of-3 Ma [Lewis, 1996] ).
Because the 4øAr/39Ar age was obtained from plagioclase and radiogenic yields were poor, we have more confidence in the field relations than in the geochronology. Fermfn. Flattening at locality SFB is anomalous but not systematic for all deposits (except Tmr3b), suggesting that structural corrections there may be in error. Using attitudes determined from map patterns instead of foliations does not eliminate anomalous flattening at this locality.
Pa!eomagnetic Evidence of Vertical Axis
Site means from three tuffs (6 Ma Tmr3a, Tmr4, and Tmr6) are somewhat scattered, but uncertainties in tilt corrections may contribute to the dispersion. Small changes in dip, for example, have a marked effect on the Tmr4 declination from locality SFF. The variation in Tmr4 declinations has no consistent relation to thickness changes in Tmr4; localities SFI and SFK are located in the thickest parts of the tuff (up to 50 m), whereas Tmr4 is <2 m thick at locality SFB.
There is an apparent systematic southward increase, within the Sierra San Fermfn, in the amount of clockwise deflection in all 6 Ma tuffs except Tmr3b (Table 1) 
